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PaapaOoTaHa MCTO^MKa ouchkh Boapacia rojio^aiomMx caMOK no BM^iMMbiM M3MeHeHM- 
HM rjiyOMHbi KpacBOM 6opo3^bi M CTpyKTypbi noBcpxHocTM KyxMKyjibi ajuiocKyryivia b npo- 
uecce ecTccTBCHHoro cxapeHMH. 3Ta MCTO^Ka noBBOJiHCT BM3yajibH0 pa3JiMHaTb cpe^ :>km- 
Bbix KJiemCM He^aBHO aKTMBM3MpOBaBlIIMXCH M MCTOmCHHblX OCOOCM. 


^(eMorpa(j)MHecKHH nojxxojx b HCCJie/tOBaHHHX nonyjiHUMH nepeHOCHHKOB craji 
O/tHOH H3 rJiaBHblX COCTaBJIHIOmHX COBpeMCHHblX /tOCTMXCHHH B KOHTpOJIC HHC- 
JICHHOCTH KpOBOCOCymHX HJieHHCTOHOrHX H nCpe/taBaCMblX HMH HH(j)eKUHH 

(Randolph, 2004; BajiaiuoB, 2009). K coxajieHHio, paOoTbi c HKCO^tOBbiMH KJie- 
maMM B 3TMX HanpaBJlCHHHX OTCTaiOT OT HCCJie/tOBaHMH KOMapOB H ;tpyrHX JXBy- 
KpblJlblX. 

ycneiUHoe HayHCHHC Boapacraoro cocxaBa nonyjiHUMH HKCO^tOBbix KJiemcH 
B03MO>KHO npH HajiHHMM a^tCKBaTHbix MCTO/tHK onpe/tejiCHMH KajiCH^tapHoro H 
OMOJiorMHecKoro Boapacxa othx HjieHHCTOHorMx, npHnuMnnajibHO oxjiMMaioiitMx- 
cn ox KpnxepMCB Boapacxa nivtaro KpoBOCOcyiitMx /iByKpbiJibix. HaMM 6bijia Bnep- 
Bbie BbWBMHyxa KOHuenuMH cymnocxM caMoro noHHxwH — B03pacx KJieina. Ka- 
jien/tapHbiH Boapacx Bapocjioro Kjieina M3MepHexcH BpeMCHCM c MOMCHxa jimhbkm 
H 3 HHM(j)bI, a OMOJlOFMHeCKMH ((J)M3HOJ10rHHeCKHH) — COCXO^HMCM nMIItCBblX pC- 
3epBOB M ZtpyrMMH HeoOpaXMMbIMH M3MeHeHHnMM OpraHH3Ma, npOMCXO;tHlHMMM 
nocjie jiMHbKM. npe/tJioxcHHbie HaMM mcxo/imkh anaxoMO-rHCxoiiorMHecKoro 
onpe/tejiCHMH B03pacxa rojio/iHbix KJienteH no3BOJiMJiM paajiMnaxb 4 nocjie/iOBa- 
xejibHbie cxa/tMM McxomeHMn rojio/iHbix ocoOeh (BajiainoB, 1961, 1962). 

AHaxoMO-rMCxojiorMMecKMM mqtojx onpe/tejiCHMH Boapacxa rojiOAHbix KJienteH 
cxaji lUHpoKO Mcnojib30BaxbCH B PoccMM H 3a pyOexoM, M B OojibUJMHCXBe ny6- 
jiMKauHM npM3HaexcH npMopHxexHOCXb Hamero oxkphxmh (PaayMOBa, 1987; Us¬ 
pensky, 1995). Onpe^ejieHMe Boapacxa KJieiiteH no npe/uio^KCHHOM HaMM mcxo- 
/IMKC ocymecxBJiHexcH /to Hacxonmero bpcmchh. K coxajieHMio, oxa MCxo/iMKa 
He no3BOJiHex oueHMXb Boapacx xhbhx ocoOeh, h, KpoMe xoro, ona /tocxaxoHHO 
xpy/toeMKa. 
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nepcneKTHBHbiMM npe;xcTaBjiHK)TCH mctootkh ouchkh BOBpacxa KjiemeH no 
H3MeHeHMHM MX BHCIUHerO o6jlHKa, H 0 C 06 eHH 0 nOKpOBOB TyjIOBHLUa B npouec- 
ce cxapeHMH. V fojioahbix oco6eH pacxo/xoBanHe nnineBbix peaepBOB h co/xepxca- 
HMH BO/xbi B opraHM3Me npHBO/XHx K nocxencHHOMy ynjiomeHHio xyjioBHma 
(M/XMOcoMbi), 3aMexHOMy y caMOK Dermacentor nuttali 01, 1927 xxaxce ne Boopy- 
xceHHbiM FJiaaoM (Pang et al., 1987). V cxapeiomHx oco6eM naGjiioxxaioxcH H3Me- 
neHMH B cooxHomeHHM pa3MepoB cnHHHOFo mnxKa (cKyxyivia) h pacxHxcHMOH 
noBepxHocxM MXXMOcoMbi (ajiJiocKyxyMa). Bbuio npexuioxceno necKOJibKO mcxoxxhk 
npM6jiH3HxejibHOM oueHKH Boapacxa KJiemeM na ocHOBannH npocxbix H3Mepe- 
HHH 3XHX HacxeM xcjia y (JxHKCHpoBanHbix B (J)opMajiMHe oco6eH (Yeh et al., 
1995; Uspensky et al., 2006). 

npH BHemneM npocxoxe npexxjioxcennbie MexoxxHKH ouenKM Boapacxa KJieuxeH 
no BHeuiHMM npH3HaKaM HexxocxaxoHHO xoHHbi. Ohm xpeGyiox Gojibiumx Bbi6o- 
pOK, Ha MX XOHHOCXb BJIM5HOX nepMO/lMHeCKMe KOJie6aHM5I COXXepXCaHMH BOXXbl 
B OpFaHM3Me M BHaHMXeJIbHaH MHXXMBMXXyaJIbHaH M3MeHMMBOCXb pa3MepOB xejia 
y pa3Hbix oco6eM m3 oxxhom npMpoxxHOM nonyjiHUMM. TaKMM o6pa30M, Mexoxxbi 
onpe/xejieHMH Boapacxa FOJioxxHbix KJieuxeM xpeOyiox xxajibHeMiueFO coBepmeHcx- 
BOBaHMH KaK B OXHOlUeHMM KpMXepMeB B03paCXa, XaK M MeXOAMK eFO OUeHKM. 

MoxxejibHbiM o6T>eKxoM jxnn Mccjie/xoBaHMM Mbi Bbi6pa.jiM xaexcHOFO KJieuxa 
{Ixodes persulcatus Sch.). 3xox bhjx MMeex MCKjnoMMxejibHO MexxMUMHCKoe BHane- 
HMe KaK FJiaBHbiM nepeHOCHMK KJieuxeBOFo 3Hue(J)ajiMxa m 6oppejiM030B na xep- 
pMxopMM PoccMM. OepexxaMa B036yxxMxejieM 3xmx MH(J)eKUMM nejiOBeKy BOBMOxcna 
xojibKO npM npMcacbiBaHMM 3xmx KJieuxeM. CeaoH aKXMBHOCXM MMaFO xaexcHOFO 
KJieuxa OFpaHMHeH 2—4 Mec. (anpejib—Miojib). RoBezieHMe FOJioxiHbix KjiemeM m 
aKXMBHOCxb MX HanaxxeHMH Ha xoaneB aaBHCMx ox mx OMOJiOFMnecKOxo Boapacxa. 
ripMpoxiHbie nonyjiHUMM KjieuxeM xexepoxeHHbi m Bxo/iHuxMe b mx cocxaB oco6h 
paajiMHaioxcH no CBoeiviy KajieHxtapnoMy m 6MOJiOFMHecKOMy Boapacxy. Boapacx- 
Hbie MBMeneHMH onpexxejiniox xxeMOxpatJxMio npMpoxiHbix nonyjiHUMM Kjiemen, 
MH^xnuMpoBaHHOCxb naxoFenaiviM m aKXMBHOCxb nana/xeHMH na ahkhx xchboxhhx 
M nejiOBeKa (BajiamoB, 1998; KopoxKOB, KMCjieHKO, 2002). 

Mbi MBynajiM npoueccbi cxapeHMH xojioxtHbix caMOK no BHeuiHMM MBMene- 
HMHM xaOapMxoB xyjiOBMiua, cxpyKxypbi noBepxHocxM KyxMKyjibi m cxeneHM ee 
BaxpHBHeHHOCXM. JXn^ MCCJieAOBaHMM FOJlOXiaiOlUMe aKXMBHbie CBMKM OblUM ox- 
jiOBJieHbi B xMHMHHbix BHjxa MecxooOMxaHMHx B cMeuiaHHbix jiecax Ha ceBe- 
po-3anaxie JleHMHxpaxiCKOM o6ji. na npoxHxcenMM ceaona aKXMBHOCxM c KOHua 
anpejiH m jio nanajia miojih. OueHKy Boapacxa npoMBBoxiHJiM y nexiaBHO oxjiob- 
jieHHbix caMOK M y ocoOcm, naxo/iMBiunxcH ox \0 jio 60 cyx nocjie hommkm 
B cneuMajibHbix KonxeiiHepax mb MCJibHMHHOxo xaBa. KoHxcMHepbi npexicxaBjiHjiM 
xaBOBbie MeuiKM na npoBOJiOHHOM KapKace bhcoxom b 50 cm m njioiuaxibK) 
10 X 10 CM. KoHxcMHepbi 6biJiM 3aFjiy6jieHbi b noHBy na 10 cm. BnyxpM kohxcm- 
Hepa HaxoxiMJicH BbipeaaHHbiM ynacxoK xiepHOBMHbi pa3MepoM 10 x 10 cm m xoji- 
lUMHOM 10 CM c HenoBpexcacHHbiM jiecHbiM pa3HoxpaBbeM. KoHxcMHepbi Haxo- 
XIMJIMCb B XMHMHHOM JXJin BHJIB MCCXOOOmXBHMM BnJIOXb JIO FMOcJIM BCCX OCOOcM 
OX MCxoiucHMH. Bcexo 6biJio coOpaHO 287 caMOK KJieiueM, m3 Koxopbix b kohxcm- 
Hepax nepexcMBajiM pa3Hbie cpoKM 190 ocoOeii. 

Boapacx KaxcxiOM oco6m npMxcMaHCHHO oucHMBajiM BM3yajibHO no cocxohhmk) 
noBcpxHOcxM KyxMKyjibi M KpacBbix CKJiaxiOK ajuiocKyxyMa c noMOiubio 6MHOKy- 
JinpHOFO MMKpOCKOna npM yBejIMHCHMM x20. Hacxb KJieiUeM cJlMKCMpOBaJlM 
B 70%-HOM 3XMJ10BOM CHMpxC JXJin nOCJie/iyiOlUeFO MCCJieXIOBaHMU B paCXpOBOM 
3JieKxpoHHOM MMKpocKone npM yBejiMHCHMHx 100—2000 pa3. 

B KanecxBc KpMxepMCB xiJiu paaxiejieHMH MOJioxibix m cxapwx ocoOcm Mbi mc- 
nOJlbBOBaJIM BM/IMMbie MBMCHeHMH FJiyOMHbl KpaCBOM 6op03AbI M MOKpOBOB XCJia 
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B npouecce ecTecTBCHHoro cxapeHHH rojioziaiomHx caMOK. TyjiOBnme caMKH 
Kjiema noKpbiTO sjiacxHHHOH pacTHXHMOH KyTMKyjioH, MMeiomeH CHCxeMy mhk- 
pocKjiaziOK M rjiy6oKHx 6opo3jx. Flo bcch ^opcajibHOH noBepxHoc™ xyjiOBHma 
(ajiJiocKyxyMy) noaaziH TBepzioro cnMHHoro mHTKa npoxoziHT rjiyOoKan KpaeBan 
6opo3zia, cooTBCTCTByiomaH MecxaM npHKpenjicHHH zxopcoBeHxpajibHbix Mbimu 
(pHc. 1, 5, CM. BKji.). Mbi ycTaHOBMjiM, HTO rjiy6HHa 6opo3Zibi OTpaxcacT cxencHb 
3anojiHeHHH xejia nHmcBbiMM pe3epBaMM h moxcct 6biTb ojxhum h3 kphtcpmcb 
6HOJiorHHecKoro B03pacTa. V HC/iaBHO aKTHBH3HpoBaBmMxcH oco6eH TyjiOBHme 
BbinyKjioe, a KpacBan 6opo3zia oxKpbiTa^i c xopomo paajiHHHMbiMH BHyxpH ee 
MMKpocKjiaziKaMH KyxHKyjibi (pHC. 1—4). y HCTomcHHbix oco6eH TyjiOBHme 
ynjiomaeTCH, a 6oKOBaH KpoMKa HajieracT Ha KpacByio 6opo3ziy cBcpxy h aaKpbi- 
BaCT MHKpOCKJiaZIKH KyTMKyjIbl (pMC. 5—8, CM. BKJI.). KpOMC TOFO, y cxapbix 
CHjibHO HCTomcHHbix caMOK yBejiMHMBacTC^ npoapaHHOCTb KyxHKyjibi, xaK hto 
H epe3 Hce jierKO npocMaxpMBaiOTCH nerjin KMiueHHHKa h «nayTHHa» xpaxcHHOH 
CHCTCMbi, a caMa KyTMKyjia cxaHOBMTC^ noxoxca Ha ubcthoc BMTpaxcHoe ctckjio. 

BnayajibHan oucHKa BHCUiHero BMjia xcmbhx rojiojiHbix caMOK hobbojihct pa3- 
JlHHaTb BnepBbie aKTMBMBHpOBaBUIMXC^ 0 C 06 eM (MOJIOJIbIX, 2 CXajIMH MCTOmCHHH 
no: BajiamoB, 1961, 1962) ot caMOK, HaxojiMBUJHxcH b bkimbhom coctohhhh yxce 
HCCKOjibKO Hc/iejib. nocjie/iHHH rpynna jiocTaTOHHO rereporcHHa h BKjiiOHaeT 
KJiemcH c jiocTaTOHHbiM aanacoM nMmcBbix peaepBOB ( 2 — 3 -h cxajiHM Hcxome- 

HHH) H CMJIbHO MCTOmCHHblX ocoGcH (4-« cxajiMH). 

ripoueccbi cxapcHMH y ocoGch ojiHoro KajienjiapHoro Boapacxa npoxcKaiox 
c pa3HOH CKopocxbK). B Hanajic ccaona aKXMBHOCXM npeo6jiajia;iH «MOjiojibie» 
oco6m, ho BCxpenajiMCb m Kiiemn c BHeuiHMMM npHanaKaMH cxapcHHH — najiera- 
HMH KpacB ajuiocKyxyMa na Kpaeayio 6opo3jiy, CHJibHan aarpHBHCHHOCXb xejia m 
M cxepxocxb KyxMKyjibi. ^ojih cxapbix oco6eH yBCJiMMHBajiacb k cepejiHHe ceaona 

aKXHBHOCXM, M OHM JJOMMHMpOBaJIM B CFO KOHIXC. B03paCXHa5I HCOJIHOpOJIHOCXb 
nonyjiHUMM KjiemcH orpaHMHMBaex xoMHOcxb onpejiejieHHH hx Boapacxa no 
BHeuiHHM npnanaKaM. 

Mbi npejinojiaracM, hto paajiMHMH b 6MOjiorMHecKOM Boapacxe BnepBbie bkxh- 
BH3HpOBaBIllMXC5I BeceHHMX 0 C 06 eH CB5I3Hbl C pa3HbIMM CpOKBMM OCeHHeH JIHHb- 
KH M paaJIHHHHMM B yCJIOBMHX 3MMOBKM. riOHBJieHMe 0 C 06 eM 2-H CXajIMM HCXO- 
ineHMH B cepejiHHe ceaona aKXMBHOCxn Moxcex 6bixb o6ycjiOBjieHO mx noajiHeH 
aKXMBauHeH. HaKoneu, BCJiejicxBne nepnojiMMecKOM ajicop6uMM bojxhhhx napoB 
ynjiomeHHOCXb HjiHOCOMbi y cxapbix caMOK Moxcex bpcmchho yMeHbiuaxbCH. 

Pa3pa6oxaHHbiH mcxoji ouchkh Boapacxa no bhciiihmm npnanaKaM noBBOJinex 
cpaay xce BnayajibHO paajiejiHXb oxjiOBjiennbix xcMBbix KjiemeH na 2 rpynnbi, 
ycjiOBHO HasbiBaeMbix naMH MOJiojibiMM (2 -h cxajiMH McxomeHHH) h cxapbiMH 
(3—4 -h cxajiHH). 3xa MexojiMKa ne xpe6yex xpyjioeMKMx anaxoMMHecKHx BCKpbi- 
XMH M rHCxojiorHHecKoro MayneHMH. flajibHeMiuee coBepmeHcxBOBaHHe axoro 
Mexojia Moxcex b nepcncKXHBe no3BOJiMXb onpejiejieHMe ne xojibKO 6HOJiorHHe- 
CKoro, HO H KajieHjiapHoro BoapacxoB MKCOjiOBbix KjiemeH. 

BJIAXOAAPHOCTM 

MccjiejioBaHHe nojijiepxcaHO Poccmmckmm (Jiohjiom (JiyHjiaMeHxajibHbix nccjie- 
jlOBaHMH (rpanx Nq 08-04-00148). 
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Pmc. 1—4, HeaaBHO aKTMBM3MpoBaBiuajicji caMxa Ixodes persulcatus. 

1 — BHemHHH BHa CO CHHHHOH CTopoHbi, x20; 2 — TO xc caMoc B P3M, x20; 3 — aaaHwa MacTb aJUiocKyrywa 
c KpaeBoH SopoaaoH, x70; 4 — to jkc caMoe, xlSO. ac — ajiJiocKyTyM, — rHaTocoMa, k6 — KpacBan Gopoaaa, 
•W/C — MHKpOCKJiaaKH KyTHKyjlbl, CUt, — CnWHHOH lUHTOK, X — XCTbl. 

Figs. 1—4, Recently activated female of 1. persulcatus. 
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Phc. 5—8. McTomeHHa« caMKa /. persulcatus b kohuc ceaoHa aKTMBHOcTw. 

5 — BHcuiHHH BMH CO cnMHHOH CTopoHbi, x2; 6 — TO Mcc CBMoe B P3M, x20; 7 — sanHflfl qacTb ajuiocKyrywia 
c KpacBOH 6op03iiOH, X 140; 8 — to )Ke caMoe, x200. 06o3HaHeHMH tc xce, hto m Ha pHC. 1—4. 

Figs. 5—8. Atenuated female of /. persulcatus in the end of the activity period. 
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ESTIMATION OF THE BIOLOGICAL AGE IN FEMALES OF THE TAIGA 
TICK IXODES PERSULCATUS BY CHANGES IN THE BODY SHAPE 
AND SURFACE OF CUTICLE 

Yu. S. Balashov, L. A. Grigoryeva, S. A. Leonovich 
Key words: Ixodes persulcatus, ticks, biological age, cuticle structure, calendar age. 

SUMMARY 

A method of visual estimation of the biological age of living hungry tick females by vi¬ 
sible changes in the depth of marginal groove and the structure of the alloscutum cuticle 
during natural ageing is developed. In recently activated individuals, the body is convex and 
the marginal groove is exposed, demonstrating distinctly visible cuticular microfolds 
(Figs 1—4). In attenuated ticks, the body is flattened and marginal fold overlays the margi¬ 
nal groove, concealing cuticular microfolds (Figs 5—8). 


436 



